Gout is one of the most common inflammatory arthropathies, characterized by the deposition of monosodium urate crystals in the synovial membrane, articular cartilage and periarticular tissues and leading to inflammation. The natural history of articular gout is typically composed of four periods: asymptomatic hyperuricemia, episodes of acute attacks of gout (acute gouty arthritis) with asymptomatic intervals (intercritical gout), and chronic tophaceous gout. Tophi develop in 12-35% of gouty patients without adequate control of uricemia. Initially, they do not cause significant complaints or function limitation of the nearby joints. However, if they become larger, joint instability and movement range limitation, joint function impairment and bone erosions and infection at the sites of their penetration can develop. We report a case of a poorly controlled polyarticular tophaceous gout complicated by osteomyelitis.
Introduction
Gout is the most common inflammatory arthritis in the Western countries, with a prevalence of 1-4% in the general population. In these areas, it occurs in 3-6% of men and 1-2% of women. Worldwide incidence of gout gradually increases due to poor dietary habits such as fast foods, lack of exercise, increased incidence of obesity and metabolic syndrome. 1 It is associated with functional impairment and, for many, a diminished health-related quality of life (QoL).
Gout is caused by the deposition of monosodium urate (MSU) crystals in joints and soft tissues when serum uric acid (UA) concentrations rise above the normal threshold, defined as 6.8 mg/dL. 2 The acute form of the arthritis is characterized by sudden onset, pain, swelling, warmth and erythema. Chronic deposition of MSU crystals leads to increased frequency of acute attacks, progressive shortening of intercritical phase and development of tophi due to MSU deposition in soft tissue, bones and joints. A tophus is a mass formed of large amounts of accumulated MSU crystals, it is a manifestation of chronic and uncontrolled disease. The GOLD standard diagnostic test for gout is the identification of MSU crystals by polarized light microscopy in synovial fluid cells or in a tophus. Despite the improvement on knowledge of mechanisms of disease and effective treatments, gout is still often misdiagnosed and its management suboptimal. 
Case Report
An 80-year-old man was admitted to our Division of Internal Medicine because of a 3-day fever (up to 39°C) associated with pain and swelling in his right hand. He had a long-standing history of poorly controlled polyarticular tophaceous gout, mainly in his hands with difficulty in moving the extremities; he regularly took allopurinol 300 mg per day. There was no family history of gout, but personal history of high purine diet intake. He had been a tobacco smoker until ten years ago, and denied alcoholism.
He was noted to have multiple hard swellings, which developed over 10 years, progressively increasing in size.
On Admission physical examination revealed multiple large firm tophi over bilateral hands, feet, Needle aspiration yielded a white viscous liquid, with numerous urate crystals identified on polarized light microscopy. The culture sample was positive for Staphylococcus aureus, while the blood cultures were negative. Abdominal computed tomography did not identify any UA stones.
Images in clinical medicine: gouty arthritis with osteomyelitis
A diagnosis of osteomyelitis in erosive tophaceous gout was made. He was treated with intravenous antibiotic (ceftriaxone 2 g for 14 days and ciprofloxacin 400 mg bid for 21 days), and he underwent an orthopedic complete amputation of the right index ( Figure 3 ). Surgery obviously relieved the pain; one week later the patient was afebrile, laboratory tests showed an improvement of inflammatory markers and he was discharged with long-term treatment with colchicine 1 mg per day and febuxostat 80 mg per day. No further complications were observed.
Discussion
This case illustrates the debilitating, chronic manifestation of poorly controlled gout and the difficulty of its management.
Gout is a chronic deforming polyarthropathy and one of the most frequent causes of disability. 4 Patients with gout have 56% more work loss days than population controls, partially explained by an increased frequency of comorbidities.Absenteeism is strongly predicted by socioeconomic status, age, gender, and place of residence (urban vs rural community). 5 Gout is especially disabling when upper extremities are damaged. Of note, the involvement of the hands occurs mainly in women, by contrast the localization in the first metatarsophalangeal joint (podagra) is more frequently observed in the males. 6 Although hyperuricemia is the main pathogenic defect in gout, many people with hyperuricemia do not develop gout or even form MSU crystals: in particular, only 5% of people with hyperuricemia above 9 mg/dL develop gout. Normal serum UA levels were found in 63.3% of patients with acute gout attack. Accordingly, [ Gouty arthritis with osteomyelitis it is thought that other factors such as genetic predisposition (e.g. SLC2A9 polymorphism) share in the incidence of gout. 7, 8 Gout results from the precipitation of MSU crystals in a joint space. Their deposition triggers immune activation with the release of several inflammatory cytokines and massive infiltration of neutrophils in the joint fluid and synovial membrane. 9 Typically, after years of hyperuricemia, a foreign body granulomatous reaction will occur, leading to the development of the tophus. Tophi (i.e., subcutaneous nodules composed of MSU crystals in a matrix of lipids, protein, and mucopolysaccharides) are nodules of a palpable size generally placed near the joints and may be the initial clinical feature of gout, but are usually seen in longstanding undiagnosed or improperly treated gout. Over time, the joint space can be irreversibly damaged, leading to chronic pain and disability with grossly deformed joints. Although joint infections in tophaceous gout are a rare entity, they represent a severe complication, with significant morbidity and greatly impact on patients' QoL.
There are several possible mechanisms by which gout may increase the risk of septic arthritis. Deposition of MSU crystals can activate chondrocytes to release IL-1, inducible nitric oxide synthetase and matrix metalloproteinases, leading to cartilage destruction. 10 The resulting joint damage can contribute to an increased risk of development of septic arthritis. 11 Furthermore, the presence of subcutaneous tophi (especially in areas near the joint) predisposes patients to skin breakdown or ulceration. This may increase the risk of direct inoculation of bacteria, leading to septic arthritis. 12 The incidence of septic arthritis in gouty patients is poor; a study on the United Kingdom population showed that gouty patients are 2.6 times more likely to be diagnosed with septic arthritis associated with antibiotic use or hospitalization. 13 Lowering serum urate levels with xanthine oxidase inhibitors or uricosuric agents prevent acute flares and tophi development. The recommended target serum UA concentration is <6 mg/dL (357 µmol/L). 2 Although controversial, recommendations have been made to achieve a target serum urate level <5 mg/dL in severe chronic gouty patients, as this concentration may be associated with greater depletion of synovial fluid crystals and a reduction in tophus size. 14 Nevertheless, complete resolution of tophi can take years, and they will be present as a possible source of ulceration and infection for significant time. Surgical treatment is often considered to remove or decrease the size of subcutaneous tophi; its indications include: functional impairment, skin ulceration or tophaceous necrosis, local infection or septicemia, and nerve compression. 15 
Conclusions
In conclusion our report shows that gout and its longterm sequelae are often underestimated, and its poor control can lead to debilitating arthropathies. Although joint infections in tophaceous gout are a rare entity, they have a significant morbidity and greatly impact on patients' QoL. Further research should be aimed to identify the best medical, surgical and wound care regimens for the treatment of severe tophaceous gout.
